
Instrument Synthesis & Analysis 

H. John Wood 
Goddard Space Flight Center 

Optics Branch, Code 551 
Greenbelt, MD 2077l 

Optical Society of America 
October 10 - 14,2004 

A 0  A n a o n n c e m c m t o f ~ t y  

COBE Cosmic BKLgmrmd Explorer 
* CAD Computer Aided Des* 

- DIRBE Diffuse lnfnrrd Background hperiment 
* DMR Differenlid Microwave Radiometem 
* W S T  Eoergelic X-ray Imaging S m v e y  Telescope 

RRAS FuInfmedAbsoluteSpectrometer - FIE Fnll-TimeEqairralmt 
* GSFC Goddud Spm Flight Ceuter - GPM Global F’recipihtion Measurement 
* CEO GcosynchrononsEmhOrbit 
* HE0 Highly m p t i u l  orbit 
HST Hnbble Space Telescope 

* IDC Integrated Design Capability 
* IMDC Integrated Mission Deign Center 
* ISAL Insnnment Synthesis &Analysis hbonmry 

JWST James Webb Space Telescope 
LOE h e 1  of Fffort 
NGST Next Generation Space Telescope 

* STS Space Trampomtion System 
* TDRSS Tracking and Data Relay Satellite System 
* WFF Wallops Flight Facility 



Introduction 

.What I am going to talk about: 

-My background in instrument developmen 
Historic instruments at Goddard 

COBE - 1984 



HST and Shuttle - 1993 



Previous concept design 
process: 
- Toomanymeetings 

teraction with the "customer" 
always meet customer needs or expectations 

Reduced cost and schedule for development of end-to-end space 
mission and remote sensing conceptual designs 

- Previous engineering process: 
Study duration: - 6 months 
Level of effort (LOE): 2 5  Fr'Es 

dy duration: 1 - 2 weeks 
pprox LOE -0.3 FT'E 

study duration: 4 - 5 days 
approx LOE -0.3 Fr'E 



ven state-of-the-art engineering con 

Increased capabilities and improved consistency across studies 

Hands - on involvement of the customer in the design process 
- Customer needs and/or expectations routinely met or exceeded 

oncurrent engineering environment 
sciplines working together and all at the same time 
der all aspects of the mission lifecycle at the same time 

improved collaboration between subsystem disciplines 
end-to-end system perspective into the entire team 
oduct consistency, quality and system level convergence 
chnology infusion, especially for cross-discipline items 

Integrated Mission Design Center 
- LEO, HEO, GEO, libration orbits, 

interplanetary and deep space, balloon 
- Single spacecraft missions, formation flyin6 

constellations, distributed systems 
Uncontrolled or controlled deorbf and 
recoverable payload modules 

endable vs. non-expendable launch 

tom vs. commercial spacecraft tradeoffs 
tolargesatellites 

Instrument Synthesis & 
Analysis Laboratory 

Imagers, Cameras 
Spectrometers 
Lidars 
Gamma-Ray to IR Telescope 
Solar Physics Instruments, 
Spectroheliographs 
Passive or Miaowave 
Radiometers 
Optical Molecular Sensors 
Planetary & Lunar Orbiter 
Instruments 
Large Weather Satellite 
Instruments 
Geochemistry experiments 



IDC Strategic Benefits 

I *New Business Support I 
- First line of engineering analysis for I: Diredorate/Center s a n i t y  check 
- First responder team for evaluating and assessin 

potential GSFC new work 
place, efficient as well as flexible, operation 
sign environment to mature design concepts 

s on” involvement of the customer in the 
ocess resulting in conceptual designs tha 
et customer needs 

Strategic Benefits con’t 

Cross life-cycle support 
- Lead trade study execution and/or maturing of des 

- Support Tiger Team and/or Red Team activities 

port acquisition evaluations 
port risk mitigation process 

sm for infusing new technologies into fu 



Clear Objectives 

* To provide a rapid and sustainable instrument development 
environment with clear, efficient processes and skilled engineers 

.To provide a capability for quick and efficient trade studies of 
instrument architectures and concepts. 

ent maturity levels 

ade Studies in advance of A 0  
Incubator Program projects 
ration Studies - new NASA Directives 

e and optimize instrument system design for Phase 
g cost, risk and technology assessment. 



Successful History 

*Operational facility since Spring 1999 

Completed more than more than 60 studies since its 
inception 

erience with Earth Science, Space Science and 
ce Exploration instrument projects 

I uarius (Sea Salinity Study) selected for Earth 
ence 

d GPM have asked for designs 
elected as part of the decadal plan by the 
1 Academy of Sciences 

(now JWST) early studies done in the ISAL 

Unprecedented Resources 

Cadre of highly-skilled discipline engineers 
- Collaboration of clients, discipline engineers, and scientists t 

- Provide customized level of service 
discuss concept viability 

- Detailed designs with significant analysis 



- Mechanical Analysis 
cience Liaison - Detectors 

- Laser Technology 
- Microwave Technology 
- FlightSoftware 

ISAL Sample Product 

CAD Concept Finite Elemmt 
Model 

I 


